SUMMARY The peripheral lymphocytes of 50 cases of human immunodeficiency virus (HIV) infection (13 of acquired immune deficiency syndrome (AIDS), 17 of AIDS related complex (ARC), and 20 healthy carriers) were studied immunoultrastructurally. The prevalence of "tubuloreticular structures" and "tubular confronting cisternae" increased with the progression of the disease. Numerous tubular confronting cisternae were noted in patients presenting with a high serum acid labile cx-interferon values. The patients with depressed natural killer cell activity were characterised by circulating immature natural killer cells with abundant multivesicular bodies that were devoid of "parallel tubular arrays". With an immunogold staining technique the location of HIV antigen was detected ultrastructurally, both at the surface of "hand-mirror" natural killer cell lymphocytes and inside vacuolised cells, probably corresponding to infected T4 lymphocytes. These findings indicate the usefulness of electron microscopic techniques in evaluating the pathology and the pathogenetic outcome of AIDS.
The existence of ultrastructural markers was first reported in patients with "full-blown" acquired immune deficiency syndrome (AIDS). ' We have described similar findings in cases of AIDS from Central Africa.2 Only a few well documented ultrastructural studies on peripheral lymphocytes in AIDS and AIDS related complex (ARC) have been carried out. 5 We previously showed the presence of retroviral antigens by immunogold staining in circulating lymphocytes in prodromal AIDS. 6 This study aimed to describe and complement our description by investigating the clinical importance of the ultrastructural abnormalities observed in peripheral blood lymphocytes through different clinical stages of human immunodeficiency virus (HIV) infection. Colloidal gold antibody probes were applied for the identification of the membrane phenotype ofthe abnormal cells and for detecting the ultrastructural location of HIV antigen.
Accepted for publication 5 August 1987 Material and methods Diagnosis of HIV infection was based on positive HIV serology (ELAVIA, with additional uninfected H9 controls), a low T4:T8 ratio or a positive HIV core antigen detected by a solid phase radioimmunoassay7 on cultured peripheral lymphocytes, or a combination. All cases with positive serology (ELAVIA) but with a T4:T8 ratio of > 1 were confirmed to be positive for IgG antibodies by Western blot analysis or radioimmunoprecipitation. The classification of ("full-blown") AIDS, ARC, and healthy carriers was Immunostructural study ofcirculating lymphocytes in HIV infection sarcoma alone and one Kaposi's sarcoma associated with opportunistic infection. The average T4:T8 ratios were 0-24 for the AIDS, 0-34 for ARC, and 1-13 for healthy controls.
Polyclonal hypergammaglobulinaemia was detected in 83% of patients with AIDS, 94% of those with ARC, and in 35% of healthy controls. Serum f-2-microglobulin (Pharmacia radioimmunoassay) was consistently raised above [3] [4] [5] . Tubular confronting cisternae were also detected in all the subpopulations of the circulating mononuclear cells. We observed tubular confronting cisternae in six of 13 patients with AIDS (46%), five of 17 patients with ARC (29%), and in one of 20 healthy controls (5%): this last was the only healthy control to have progressed to AIDS during the year of follow up. Tubular confronting cisternae were never shown in the absence of tubuloreticular structures. The average T4:T8 ratio of the patients with tubular confronting cisternae was 021. Serum acid labile a-interferon concentration was raised in four of five patients positive for tubular confronting cisternae. Three of these four had the highest values of x-interferon observed in our study-28, 56, and 70 U/ml, respectively.
Circulating plasma cells were observed with HLA DR positive phenotype and often showed abnormal mitochondria ( fig 5) . These cytological characteristics were shown in 57% of our patients and were associated with a polyclonal hypergammaglobulinaemia in 91 % of these cases.
In two patients "hand-mirror" cells with an eccentric nucleus and a cytoplasmic uropod bristling with microspikes were noticed .
. '~"Hand-mirror cells" were first described by Lewis.34 shown. '5 7 During the initial attachment of HIV, the binding of the OKT4a monoclonal antibody seemed to be inhibited but after the production of viral antigens by HIV infected cells the expression of all the CD4 epitopes including OKT4 was found to be depressed5859 This last mechanism could underlie the lack of staining of the vacuolated lymphocytes with OKT4 monoclonal antibody.
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